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K S, t .Abstract: The present invention provides alanines compounds of formula Q) or their salts (D in the formula <T> the 
configurauon of a-carbon atom of alanine is R or S; Rl is hydrogen, unsubstitued or substitued Cl&lowbar.6 alkyi unsu^ed 
or subsumed aromatic ring or aromatic heterocyclic ring. R2 is hydrogen, unsubstitued or substitued Cl&lowbar6 dkvl The 
present mvenuon also provides two methods of preparing these compounds or their salts, and their use in preparing anti n type 
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xmrn*. ^^m^n.m^mmm^mmnm^mmm[s\M^, h. Exp. op in . 

Then Patents. 2000, 10:596]. J^lU^J^AWiflllS^Xt^MSSRiaW^^W^^^ 

»*tt-^Marfll. 1997 ^±7!J7m-^iS^-toM^m±i»ft^!jlM, 

Clin. North Am. 1997,26,553], X^Att^Hmttl^MIMttaiM. iT^ifc^ 
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r 2 m^m^mnmi^ mc^^^o 
ttD-MK^n^^^i^^^ir^^^ 2 _ [N _ ( ^-4^ RSJfB ^ ¥SS) 

«*]-3- TO¥Ii§ (^^B); 

(2) ft**? B i^&lft&JF #^^T Mitsunobu Bft3E#UfcK»ft 
^ ( I ) 4fc-£48j, 

Cc^. CO^. (MA- .JOT 
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R 2/*; H; 



uafc i^ag, i-¥ims> 2-*asw*, as, #aa^ i-¥*u&^ 

2-¥«iM. 3-¥«*», l,2--^^T»> 

2.3-¥ITi, i-z.*T*. 1,1^-H¥*W«, 1,2,2- 

"^s- » 6-i4 >h*js?w»a6*# f 

k*^ nag, mm. mm, jE«tt;**&ait&, agft^s. 

m ptt^, #bip«, &mmm, ptt 

*as, mmm, mmmm. &*sb*. im^m^mm. 
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-OI^ -NH 2 > N0 2 > -NHAc fi«j£B$tft 0 

-m¥±.*!m5t&i&" MMmw^mm. mmm> mum, mm. mm, mm 
^tiimmtk, ^^m, z>wt> mm. ^m, n-m.'mmm, ^m, mm. %m, 
^m. m^m, nmm. ^mm, wmm, zmmmmmmm^mm. G-m.mmmvk 

zmmztm, m^mmm. mum, ^mmm^smwtm^m&, 
mm 

> o- 00 *"-^ O c °°\) H ° b NHz ■ 

A O 

b ^—^y^ 



R, ° u 



1-18 



*'/, 



r 



en*. K^mr-mmm, =.^mm=.wm ; b. m.®-, c r 3 -oh, Efsi, «m-§ggg- 

ZJSi §£RX, K 2 C0 3 , DMF; d. IN Mftfi, KM^P«/¥Br(3:l)„ 
MS I W^lfe^^iPT: 

1. S^-4-#M*I^Q^^^ (Shinkai HJ.Med.Chem. 1989,32,1436-1441) N-fg* 
T-mM^ (HOSu) 2fcZSFB**4fc-3EKa (DCC) AUcffai&^-^n«Ef Btt? 

mmm,®, z>n. mwm*. ? -lo-so-cm^sm 0.1-72 <Mtf#si2-[N- 

B ft#&ft&2F^0^£#Bj&fr Mitsunobu RffidBtfUfeMTOft 
461-8. Mitsunobu &JfitS^W»^JA3E*ini*;ifti«, 36*Z,1IU -E¥^#5E7X 



-A. 
1=] 
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mmmm, &.®m&o - ioo-c, &&mm% 0.1-3^. 7^ms.mm^^mm%m.m,^ 
«u m.m.^m, iw, mwm. wmmm, tkmm^-io-ioo-c, mm%m 

(3.. 1) %mm, &£M&>mm.{b>iB&i*2A&tt. 

2. mttmM^&ft®m&&4kftT*Qfc&®BmTmft8.m, mm-sw 9-16. 

3. BMmfcmnmib&mn-iSo 

4. *Mfr*ffljBtWS5#±WftftW&. 



mm n 

b v c T 

C0 2 CH 3 CHo ^^C0 2 CH3 



,C0 2 H ^ 



CH 3 fY^, 



19-20 \ 



«^rc: a. iB«-Sft»-z,W,2^-^#UKa£-M^fi*)Z,», ffl^Bii b. H0UBH8, 

— ^C¥^ ? c.2-JWtt8£, Hl^; d. IN fiSMbM, EgM,^Bi/¥^(3:l). 

2. «F4k^B^jftT«iR» (Boc) 4jjtPtt2-?£Ca£Z.*Htea (2S) -2-[N- 
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ykm&MM, sjsmm o-ioov, s.mmm%i 0.1-3 ^„ ik&Mcm=mmm&-io-5o 

1-72 ^BtU&*^S#(2S)-2-[N-(M^:-4-#M*^a^¥®lc*)^]-3-[4- 

(N-¥*^Z»««) (tt,^ D), D |?Jg&* 2-mRltB£liI^ 

i^n^m 19-20 6tnttr#i§, ^^ffi^TK^m^ 19-200 jm&jMm&Mfttiimxm, 
mitm. rn.rn.itm, rn.rn.tt>®, mm®, mm®, mmmm, tkm^-io-ioo-c, mm 

¥^ (3: i) ftmm, tem.mmm.ikmykm 24 'bfto 
3. mmrnm, m^^mmn^^sm^m^o 

(1) (2S) -2-[N- (S^^I^B^fil) HC^]-3-[4-[2- (5-¥*-2-^^-4- 

(2) (2S) -2-[N- B^¥SI^) M,*]-3-[4-[2-[N-¥g-N-(2-^PlB^) 

(3) (2R) -2-[N- (R^-4-^MSi^B^¥m*) IS]-3-[4-[2- (5-Ep«-2-3£S-44i 
H^) (2); 

(4) (2R) -2-[N- (&5U-#MS^3^¥|fcS) II]-3-[4-[2-[N-¥i-N-(2.f#i 

(5) (2S) -2-[n- ncs]-3-[4-[2- a-mm z>mmm] 

(6) (2R) -2-[N- <M^-4-^^S5FB^¥m«) iC»]-3-[4-[2- (i-n3|nfc) z>m.]^m 

(7) (2S) -2-[N- (M^-4-^S3*B^Ej3@fc«) ^*]-3-[4- ?|[) 

(8) (2R) -2-[N- (S^-4-#^Bj^¥iS) M*]-3-[4- (4-HM^^^fC) * 

(9) (2S) -2-[N- (^-4-^WB^fll) tl]-3-[4-f¥HI*S]Mt; 

(10) (2R) -2-[N- (S^i-4-^^^B^¥^) MS]-3-[4-^¥fCS^]mm; 

(11) (2S) -2-[N- (^-4-^M^B^¥I*») U3g]-3> (4-T***) Wim; 
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02) (2R) -2-[n- m.m-3- u-t*^^) mm-, 

03) as) -2-[n- ^m^mm^ m.m-3- u-z.m.^m^ ^m-, 

(14) (2R) -2-[N- (S^-4-#M»Jf B£&¥Ife£) f[*]-3- (4-Z.ft^S) PuSt; 

as) (2S) -2-psr- (£5i:-4-#^iJfa^¥ii) m.m-3- u-^m.^m) ^m-, 

(16) (2R) -2-[N- (H^-4-^^Ifa^¥«) IS]-3- (4-Z^^) ^M; 

(17) (2S)-2-[N- (M^-4-^M^B^¥^S) IS]-3- (4-^*^) M^; 

(18) (2R) -2-[N- (S^4-#^B^¥ii) MS]-3- (4-^»^») Mlg; 

(19) (2S) -2-[N- <:&l£-4-&mmVf^1¥nm t!tS]-3-[4-[2-[N-¥S-N-(2-Ptfcl£) 

(20) (2R) -2-[N- (S^-4-^M«Jf B^fSI) m*]-3-[4-[2-[N-¥S-N-(2-Bfc|;i£) 

(21) (2S) -2-[N- (M^-4-#^S5fB^¥«) tt«]-3- U-fg^S) P9tt¥tt); 

HE 

(22) (2R) -2-[N- (l*5U-#K*3FB&¥W*) «*]-3- ffift¥ffi). 
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mi 





2 



4 ^ N 




13 HscO 1 - 



5 Ou s 



7 ^ ^ S 




8 F 3 C R 

9 _ _ S 



10 R I 

1 11 H 3 C^^ s 

a : a -ffl&mTfoM 

10 &&ffii&aim8,mW&Mo ##;fciiK;fr&[Kletzein BR Mol. Pharm. 1991, 41, 393], J% 

3T3-li mmmmmmm, umm^m=m±^M^^mmm^-itm^, m*&w 
toss c i ) fo&mmf MBbmmmmmHtt. 
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1 



s 



N „ 14 H 3 cO^ R 



15 CH3 S 



*N 16 CH3 R 

6 R 



17 H s 

18 H R 

19 S 



R 
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3T3-L1 *fflfl&it#iP'§- 10%NBS (fr^JliLfil) fit) DMEM (Dulbecco's modified Eagle's 
medium) # 3 ^#>ft— &*fflj®$f^5!j 24?Ug#W, -feflfMffl 0.5mmol/L 

IBMX( #T*¥^H^I#, isobutylmethylxanthine) 1 w mol/L DEX( ilk & * , 
dexamethasone)^ 1.0 u mol/L 48 <hR^. ^HttaA^frJitogT^ife, ^ 

m&ttmMx&mm, mmMmm^ o.i%dmso #j±&#$to 

^mmm (0.01, O.l, lu mol/L) Tl^tftijHlilftifin*, 

m 2 3T3-li mm^-&m=mmm^bh 



giWti&m. a ( u mol/L) 





0.01 


0. 1 


1 


1 


1. 56 


21. 18 


47. 09 


2 


10. 73 


16. 54 


30. 68 


3 


-0. 37 


6. 70 


19. 97 


4 


-4. 77 


5.05 


10. 97 


5 


-1. 54 


-4. 64 


-6. 92 


6 


ND 


ND 


ND 


7 


11.75 


5. 80 


4. 68 


8 


ND 


ND 


ND 


9 


6. 00 


3. 35 


-0. 69 


10 


ND 


ND 


ND 


11 


0. 00 


0. 36 


2. 23 


12 


ND 


ND 


ND 


13 


1.89 


1.83 


-4. 74 


14 


ND 


ND 


ND 


15 


-0. 21 


5.99 


5.04 
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1B ND ND ND 

17 0.22 10.84 0.85 

18 ND ND ND 

19 -1.46 -2.24 -1.62 
^#Mm h 27. 2 0+2 . 3 5 34. Q3+9. 14 3Q 9.14-9. 9.7 

a JRHftSUfiWWtei b W,m#«n=22; «+«fctf[^-H-^=|i 

"££s was*" fo&mm j BL8,\>Mm.?mmm, m^mr?f*±T*wmm 
-gum&TA&m, mMjtom&&&thmBtm&&{Siifyx&. &&&&&&& 

mmz^mmm), *m, mwmmm cnmrnm* mmm), mmm, mwm m 

km c$pfttM®)> mmm mmt vmm. mmt maum. 

mmm, tt&m&*. 

ffi^mMm*, ')%&m MEL-TEMP m^mm* $&KtHM£lE; l H-NMR m Varian Mercury 
400 &m#mtitiB&:, ftf W 8 (ppm) #^/B&J&*ifcHJftJ*$l;ft 200-300 @ . 

£2fc#ij is (2S) -2-[n- as.^-A-^nm^ a^¥ti) *cas]-3-[4-[2- (5-^-2- 

^S-4-Pii^) z.tt]3fca£]pm (1) 

(1) Hr-S-i 2- (5-^S-2-^-4-PlP^) ZJ|0.313g (1. 54mmol)^P (S)'-B (2S) 

-2-w<&&-4-&mmw&ffi^mmum-3-u-&m^mnwm o. 535 g a. sm) 

£ 30mL ^tKKMM ^ , JqAH^S^ 0. 605g (2. 31mmol) , ^ 0°C^mj}uwm.~mm 

10 
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-Z.fi 370uL(2.31ramol). 24 tt££|$*gfe|, »e^Z»i|^«fa@#, 

»*M#a6liU*. WSI3ttl2l¥0££A, ft (2S) -2-[N- <£5*-4r#W*iFBtt¥« 
«> ^]-3-[4-[2- (5-¥S-2-fi-4-ii) Z,«*»]W«^B|0.44g f «C*53.». 

(2) 7jO?: ft&m ( 1 ) WJ^O^Sg (0. 5nmol)mM^ElmLmW^m-Wm (3: 1) 
tt«*ttft|iK iUA IN SftttWcfflft lmL, 24 *Bt. Jq IN pH 5, ft 

in7X5mL, ify¥il^if##IM 0i2g) *t*77.2%. nr. p. 

151-153X3 <4HW). [a] - 81.1 (c, 0.545, CHC1 3 ) . 

l H NMR (DMSC-d*): 6= 0 .80(d, J=7.6Hz, 6H, #MS-CH 3 ), 0.85-1.0(m, 3H, 
-CH, 5FQS-CH 2 -), 1.10-1.40(m, 3H, 3*B3g-CH 2 -, -CH-), 1.50-1.72(m, 4H, 3*3gS-CH 2 -), 
2.00(m, 1H, 3Ef a«-CH-) f 2.35(s, 3H, l^g-C^), 2.75(dd, J=14Hz, 9.9Hz, 1H, Ph-CH-), 
2.90(t, J=6.6Hz, 2H, P»gg-CH 2 -), 2.96(dd, J=14Hz, 4.7Hz, 1H, Ph-CH-), 4.17(t, J=6.6Hz, 2H, 
-CH 2 0-), 4.21(m, 1H, -CHCOO-), 6.81(d, J=8.8Hz, 2H, Ph-H), 7.13(d, J=8.8Hz, 2H, Ph-H), 
7.50(m, 3H, Ph-H), 7.92(m, 3H, Ph-H, -NH), 12.6(s, 1H, -COOH); 13 C NMR (CDC1 3 ): 6 = 
10.0, 19.9, 25.8, 28.8, 29.2, 29.5, 32.6, 36.1, 43.0, 45.9, 53.0, 66.2, 114.3, 126.2, 127.0, 128.0, 
128.5, 130.3, 130.4, 132.1, 145.9, 157.8, 160.0, 175.8, 176.3. 
TuMfrtii, C 3] H 3 8N 2 05 (518): 

itlTH C, 71.81; H, 7.34; N, 5.41; 

C, 71.49; H, 7.24; N, 5.36c 
IR (KBr): 3282.3, 2933.2, 1710.6, 1631.5, 1554.4, 1513.9, 1251.6, 684.6 cm" 1 ; 
EI-MS(m/z): 518(1, M 1 ), 186(100); HRMS: 518.2772 (C 31 H3 8 N 2 0 5 )o 

mmm2: (2r> -2-cn- <R&-4-&m2&*&#twm&) *c*]-3-[4-E2- 
^m-i-mm) z*m.mmmm (2) 

& (2R) -2-[N- (S^-4-^MSJf B^¥^«) Il]-3- (4-15*5^) M^^Sg) ((/?) 

ffl^^M^j 1 mnmm^mmnmm^m. m. P . 151-153-0 >. [ a ] D 25 

-82.5 (c, 0.217, CHCI3); >H NMR jfefcl 1 Mfrd4M9R|. 
7n*^tfT, C3iH 38 N 2 0 5 (518): 

tMMI C, 71.81; H, 7.34; N, 5.41 ; 
gM'fi C, 71.40; H, 8.16; N, 5.33. 
IR(KBr): 3282.3, 2933.2, 2854.2, 1712.5, 1633.4, 1554.4, 1513.9, 1249.7,1176.4, 715.5, 
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686.5 cm' 1 . 

3: <2S)-2-[N-(&:£-4-#pgg3* B^^m*)^]-3-[4-[2-[N-¥S-N-(2- 
^^^M*]^]^]^^ (3) 

flSI^ID 0.11g(0.21mmol) ^ 2ml QfilKlft*, inAHZdfc 240u 1 (0.51mmol), 2- 
^^Pil^40mg(0.26mmol) o ^»24/jNBt 0 Mffi»E9^ni, Ssg^Mg ZJlZJil 
4ml M«S-^^aMM^7K^4mlW^^. #g#Jfc£|g£I§M, 55*31 

*4fc 0.042 g, ife* 39.6%„ m.p. 179-180'C [ a ] D 2 * 8L1 ( Cj 0 . 535 , 

CHC1 3 ) ; 

l H NMR(DMSO): 6 =0.81 (d, J=6.9Hz, 6H), 0.80-1.0(m, 3H), 1.15-1.40(m, 3H), 1.60(m, 
4H), 1.95(m, 1H), 2.78(dd, J=13.5Hz, 7.3Hz, 1H), 2.96(dd, J=13.5Hz, 4.8Hz, 1H), 3.20(s, 3H), 
3.82(t, J=5.5Hz, 2H), 4.10(m, 1H), 4.20(t, J=5.5Hz, 2H), 6.78(d, J=8.4Hz, 2H), 6.95(t, J=7.7Hz, 
1H), 7.00(d, J=8.4Hz, 2H), 7.10(t, J=7.0Hz, 1H), 7.28(d, J=8.3Hz, 1H), 7.35(d, J=8.0Hz, 1H), 
7.40(d, J=7.3Hz, 1H). 

TtMfrfff, C29H37N3O5 (507): 

it^H C, 68.64; H, 7.30; N, 8.28; 
mm C, 68.45; H, 7.49; N, 8.21 . 
IR(KBr): 3322.8, 2935.2, 2865.7, 1731.8, 1648.9, 1589.1, 1513.9, 1465.7, 1247.7, 1250.3, 
925.7, 740.5 cm" 1 ; EI-MS(m/z): 507(12, IVf 1 "), 148(100) o 

i£#immn.m']z 1 m.mmmM. (4) 

u (n-B%mn, m^mmmsmmm^mmmmit^m. m. P .i79-i8o°Co 

7uMfrtfi, C 2 9H37N 3 0 5 (507): 

it#<S C, 68.64; H, 7.30; N, 8.28; 

^Mffl C, 68.64; H, 7.22: N, 8.08 o 
EI-MS(m/z): 507(6, M 4 ), 148(100) o 



12 
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gttM 5: (2S) -2-[N- C&^-4-^mmW B^fUS) Sl]-3-[4-[2- Cl~H3\m 

^¥.mmmm (5) 

mmm.^mfs^m^m^mmmwo ^imwiiift, ^39.6%, 

*H NMR(CDC1 3 ): 8 =0.81(d, J=6.9Hz, 6H), 0.80-1.10(m, 3H), 1.30-1.45(m, 3H), 
1.70-1.90(m, 4H), 1.99(m, 1H), 3.07(dd, J=14.3Hz, 6.2Hz, 1H), 3.15(dd, J=14.3Hz, 5.2Hz, 1H), 
4.23(t, J=5.5Hz, 2H), 4.50(t, J=5.5Hz, 2H), 4.75(m, 1H), 5.89(d, J=6.6Hz, 1H), 6.50(d, J=3.9Hz, 
1H), 6.76(d, J=8.4Hz, 2H), 7.00(d, J=8.4Hz, 2H), 7.11(t, J=7.3Hz, 1H), 7.24(m, 2H), 7.40(d, 
J=8.1Hz, 1H), 7.62(d, J=7.7Hz, 1H); IR(KBr): 3305.4, 2933.2, 2863.8, 1712.5, 1650.8, 1513.9, 
1463.7, 1242.0, 742.5 cm" 1 ; EI-MS(m/z): 476(11, M 4 ), 144(100); HRMS: 476.2670 

(C 2 9H36N 2 0 4 )o 

mmm <2r> -2-en- B^mm m^]-3-[4-[2- a-mm 

Zsmmmmm (e) 

'H NMR-^^t/5+@|sJ; IR(KBr): 3291.9, 2933.2, 2863.8, 1712.5, 1650.8, 1513.9, 
1463.7, 1242.0, 742.5 cm' 1 . 

mmm7: (2s) -2-cn- <^-4-^m^q^¥«) aaei-a-i:*- (4-=ic¥«* 

EpfO (7) 

Mm 60.6%o m.p. 171-172'C. [a ] D 25 53.9 (c, 0. 285 , CHC1 3 ) . 'H NMR(CDC1 3 ): 
5=0.81(d, J=6.7Hz, 6H), 1.0(m, 3H), 1.40(m, 3H), 1.70-1.90(m, 4H), 2.05(m, 1H), 3.08(dd, 
J=5.5Hz, 14.1Hz, 1H), 3.19(dd, J=5.5Hz, 14.3Hz, 1H), 4.80(m, 1H), 5.08(s, 2H), 5.98(d, 
J=6.4Hz, 1H), 6.88(d, J=8.2Hz, 2H), 7.08(d, J=8.2Hz, 2H), 7.52(d, J=8.0Hz, 2H), 7.62(d, 
J=8.2Hz, 2H)o 

TtMfttfr, C27H32F3NCVI/2H2O (500): 

tUMI C, 64.80; H, 6.60; N, 2.80; 

^M{t C, 65.20; H, 6.43; N, 3.01 „ . 
IR(KBr): 3328.6, 2931.3, 1731.8, 1612.2, 1511.9, 1328.7, 1243.9, 1166.7, 1124.3, 1068.4, 
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1018.2, 827.3 cm' 1 ; EI-MS(m/z): 491(3, M 4 "), 159(100)o 

mmms: (2R) -2-cn- (s^-4-#Mi^a^¥its) ft*]-3-c4- (4-ei?s$ 

¥«0 (8) 

W C/?)-B^7iiM, ffl^^»j7^1|WJM0#^^#^^^, o m .p. 171-172 'Co 
*H NMR HVG^m 1 fam-. EI-MS(m/z): 491(10, M*), 159(100); HRMS: 491.2260 

(C 2 7H 32 F 3 N04). 

mmm q : (2s> -2-cn- c^^-4-^^if a^^ms) m*]-3-[4-^¥«:*^] 

0.137ml(1.14mmol)-^ (25) -2-[N- (^5S;-4-#MS^B^¥iS) iCS]~3- (4- 
23^3^) nW.^m Cit^-m (£> -B) 0.13g(0.38mmol)^ lmLN, N'-~ ^S^SfeJK*. 
#nA0^|ft«^O.16g(1.14mmol)o 70°C» 12 />Bto ?^S0"C, « 5mL, ZJ&ZJB 

^^#ffi^fC^M7Km# B**^J 0.10 g, 62.5%o m.p. 140-142'C (##?)„ [ a ] D 25 
70.9 (c, 0. 83 , CHC1 3 ) . 

J H NMR(CDC1 3 ): 6 =0.81(d, J=6.9Hz, 6H), 1.0(m, 3H), 1.40(m, 3H), 1.70-1.90(m, 4H), 
2.05(m, 1H), 3.04(dd, J=5.5Hz, 13.9Hz, 1H), 3.19(dd, J=5.5Hz, 13.9Hz, 1H), 4.81(m, 1H), 
5.01(s, 2H), 6.12(d, J=7.3Hz, 1H), 6.91(d, J=8.4Hz, 2H), 7.08(d, J=8.4Hz, 2H), 7.39(m, 5H)» 
7GS?##r, C 26 H 3 3N0 4 -1/2H 2 0(432): 
it#{t C, 72.22; H, 7.87; N, 3.24 5 
^$M£ C, 72.34; H, 7.71; N, 3.47c 
IR(KBr): 3328.6, 2929.4, 2852.2, 1731.8, 1648.9, 1529.3, 1513.9, 1452.2, 1243.9, 1178.3, 
1027.9, 732.8, 694.3 cm' 1 ; EI-MS(m/z): 423(4, ]VT), 254(24), 91(100), 

mmm io s (210 -2-cn- c^-A-^nm^^wmm) m,m-s-i4-^m,m^mi 
mm. do) 

^ (a»)-b ffi^^MM 9 mmMitf&^mmumft&Wo m . P . i4o-i42-c (# 

l?)c 'HNMR-^ife-^tl 9 til^lo 

7D*##T.. C 25 H 3 3N0 4 -1/2H 2 0(432): 
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C, 72.22; H, 7.87; N, 3.24; 
$9Htt C, 72.36; H, 7.91; N, 3.32 . 
IR(KBr): 3326.7, 2929.4, 2852.2, 1729.9, 1648.9, 1529.3, 1513.9, 1452.2, 1243.9, 1178.3, 
1027.9, 732.8, 694.3 cm" 1 ; EI-MS(m/z): 423(12, M*), 254(100), 

5 

£»j ii: <2s) -2-[n- cR^,-A-^mm^^'^mm) m,mi-z- a-rm^w n 
m (id 

vkjEmrmiiterm (5) -b %mm, m^mnm 9 ^w^^s^w^sifc^. 

W70,3%. m.p. 120-121 °Co [ a ] D 25 87.9 (c, 1.145 , CHCL) . 
10 *H NMR(CDC1 3 ): 8 =0.82(d, J=6.9Hz, 6H), 0.96(m, 6H), 1.38(m, 3H), 1.50(m, 2H), 

1.75-1.90(m, 6H), 2.05(m, 1H), 3.04(dd, J=5.8Hz, 14.3Hz, 1H), 3.19(dd, J=5.5Hz, 14.2Hz, 1H), 
3.91(t, J=6.6Hz, 2H), 4.80(m, 1H), 5.99(d, J=7.3Hz, 1H), 6.81(d, J=8.4Hz, 2H), 7.07(d, J=8.4Hz, 
2H). 

TUMfrffi, C 2 3H35N0 4 -1/3H 2 0(395): 
15 tMMIL C, 69.87, H, 9.03, N, 3.54; 

C, 69.60, H, 8.88, N, 3.64. 
IR(KBr): 3305.4, 2933.2, 2869.6, 1716.4, 1646.9, 1544.7, 1513.9, 1245.8, 1178.3, 827.3 
cm" 1 ; EI-MS(m/z): 389(7, M 1 "), 163(100). 

20 mmm 12.. <2r> -2-cn- (s^-4-#tob^¥KI) tc*]-3- a-Tfc**) n 
m (12) 

wje^t^sj (/?) -b ^^$4, 9 mm-kmummum^m B m. P . 

120-121°C. ! H NMR -^11 *g|W|. 
7mftffi, C23H35NO4 (389): 
25 tMM C, 70.95; H, 9.00; N,3.60; 

C, 71.05; H, 9.11; N, 3.93, 
IR(KBr): 3320.9, 2869.6, 2933.2, 1731.8, 1652.7, 1612.2, 1544.7, 1511.9, 1243.9, 827.3 
cm" 1 ; EI-MS(m/z): 389(7, M 4 ), 163(67), 220 (100). 
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mmm i3 : <2S) -2-cn- m,m-s- u-^ft^) n 

m (13) 

&m 75.0%„ m.p. 168-170'C . [ a ] D 25 93.2 (c, 1. 13 , CHC1 3 ) . 
5 l K NMR(CDC1 3 ): 6 =0.81(d, J=6.9Hz, 4H), 1.0(m, 3H), 1.40(m, 5H), 1.75-1.90(m, 4H), 

2.05(m, 1H), 3.04(dd, J=5.5Hz, 14.0Hz, 1H), 3.17(dd, J=5.1Hz, 14.3Hz, 1H), 4.00(m, 2H), 
4.80(m, 1H), 5.97(d, J=7.6Hz, 1H), 6.81(d, J=8.4Hz, 2H), 7.03(d, J=8.3Hz, 2H)o 
7GjR##T, C 21 H 3 iN04-l/3H 2 O(367): 
itH^t C, 68.66; H, 8.63; N, 3.81 : 
10 C, 68.93; H, 8.43; N, 3.86» 

IR(KBr): 3303.5, 2935.2, 2958, 1724.1, 1708.6, 1643.1, 1542.8, 1513.9, 1442.5, 1247.7, 
1215, 1176.4, 1051, 525.4 cm" 1 ; EI-MS(m/z): 361(16, M*), 192(100)= 

(2R) -2-CN- (&5$-4-#f«iFB£SEF@fc^) ^]-3- <4r 2,^*16) 

15 m (14) 

°C •HNMR-I 1 3 IWJ o 

7D*$HIt, C21H31NO4 (361): 

i+#4t C, 69.81; H, 8.59; N, 3.87; 
20 »K£ C, 69.40; H, 8.32; N, 3.90. 

IR(KBr): 3305.4, 2933.2, 1706.7, 1641.2, 1540.9, 1513.9, 1444.4, 1249.7, 1215, 1049.1, 
925.7, 804.2 cm' 1 0 

mmm is-. <2s> -2-cn- (s^-4-#^b^¥@ii) «c*]-3- C4r¥**») ^ 

25 K (15) 

wmwmwcAm (5) -B^nm, m-^^mm 9 muft&mxmmiRMto&m. 

67.1%o m.p. 149-151*0 , [ a ] D 25 96.5 (c, 0. 665 , CHC1 3 ) . 

l H NMR(CDC1 3 ): 8 = 0.85(d, J=6.6Hz, 6H), 1.00(m, 3H), 1.40(m, 3H), 1.71-1.90(m, 4H), 
2.05(m,lH), 3.10(dd, J=5.9Hz, 14.0Hz, 1H), 3.17(dd, J=5.5Hz, 13.9Hz, 1H), 3.80(s, 3H), 
30 4.80(m, 1H), 5.98(d, J=7,6Hz, 1H), 6.81(d, J=8.8Kz, 2H), 7.03(d, J=8.8Hz, 2H)o 
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C20H29NO4 (347): 
-tf-JfllL C, 69.16; H, 8.36; N, 4.03; 
&mHL C, 69.06; H, 8.54; N, 4.14c 
IR (KBr): 3280.4, 2937.1, 2860, 1720.2, 1646.9, 1542.8, 1515.8, 1440.6, 1249.7, 1215, 
1031.7, 829.3 cm' 1 ; EI-MS(m/z): 347(1, M 4 ), 121(100). 

mmm ie, <2r> -2-cn- (^-4-^^B^¥ii) m.mi-3- u-z^g) m 

K (16) 

Btt*¥*&*K/»-B fti?&Mfflr 9 ^W^5&^»fe«-fti^.m.p.l49-151 

°Co l HNMRJ^ (5) -15*@|W| 0 

^3t##T, C 2 oH29N04-1/3H 2 0(353): 
C, 67.99; H, 8.41; N, 3.97; 
&M<& C, 68.44; H, 8.08; N, 4.07o 
IR (KBr): 3274.6, 2939, 2860, 1720, 1645, 1552.4, 1513.9, 1440, 1249.7, 1216.9, 1031.7, 
829.3 cm' 1 ; EI-MS(m/z): 347(16, M 4 ), 121(100). 

mmm n, (2s)-2-cn- toa-a- c^Hsas*«> w 

tt (17) 

flteUKtf-BJMm, MftWCfflMJffltr. W81.1S. m. P .156-157°C. [a] D 2 * 
76.4 (c, 0. 845 , CHC1 3 ) . 

'H NMR(DMCO-d6): 8 =0.81(d, J=7.0Hz, 6H), 1.0(m, 3H), 1.40(m, 3H), 1.75-1.90(m, 4H), 
2.15(m, 1H), 2.90(dd, J=8.1Hz, 13.9Hz, 1H), 3.10(dd, J=5.1Hz, 13.9Hz, 1H), 4.82(m, 1H), 
6.72(d, J=8.4Hz, 2H), 7.05(d, J=8.4Hz, 2H). 
7nH##T, Ci9H 2 7N04-2H 2 0(369): 
T+#H C, 61.79; H, 8.40; N, 3.79; 
C, 61.94; H, 8.17; N, 3.84. 
IR (KBr): 3303.5, 2937.1, 2861.9, 1619.9, 1546.7, 1517.7, 1446.4, 1232.3, 827.3 cm' 1 ; 
EI-MS(m/z): 333(10, M 4 ), 170(100), 107(84). 
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mmm is s <2io -2-cn- cR^-A-^mm^^mm^ *c*]-3- u-&m&m) m 
m (is) 

(a»)-b^^4, m.m.it^mnnum^ m. P .i56-i57r a 'hnmrj? njgisj., 

7Cjt#tr, C 19 H27N04-2/3H 2 0(345): 
itir-fil C, 66.09; H, 8.21; N, 4.06; 
C, 65.57; H, 8.71; N, 4.03. 
IR(KBr): 3309.3, 2939.0, 2861.9, 1745.3, 1726.0, 1619.9, 1517.7, 1548.6, 1444.4, 1230.4, 
825.4, 680.8, 538.1 cm" 1 ; EI-MS(m/z): 333(10,]^, 170(100), 107(54). 

mmw i9: (2s> -2-cn- (BL^-4-&mm3*E l &wnm) umi-^^-m-^m 
-N-(.2-u\kmm.mz i m,mmmm (19) 

2- (N-,&Tfti^-Epft^) Z^H0.19g(l.lmmol)-^ (5) -B 0.347g (lmmol)^ 15mL 
^G7KmM,^m^, in\=^mm 0.38g (1.5mmol), 0°C^'lt»fi«-Mm-Ziii 240u 
L(1.5mmol). ^$M#24/Mtf 0 Mffi^^J, ^m^ft^M: ZMZM^lx 
M, «^H|iMff^f#-^te^0.21g, i|«41.6%o 

±-i£/ £c #J5EfeM 0 .21g (0.42mmol)^ 4.8mL ~M.^^ , jjPAHiCMM 4.8mL, 

^2xiomL^, -k#mikm, ^mm®Ff-m, mm* mmm^mm, nm^imLi- 
mm=u 2%mmi, mmn^mm^-n-^mw, o.osig. m^mmm 1 mmmyKm 

0.06g mmVG&%Q, 76.8%o m.p. 158-160°C o [ a ] D 25 30.0 (c, 0. 26, CHC1 3 ) 0 

*H NMR (CDCI3): 8 = 0.80 (d, J=7.6Hz, 6H), 0.80-1.00(m, 3H), 1.13-1.40(m, 3H), 
1.62-1.82(m, 4H), 1.96(m, 1H), 3.03(d, J=4.4Hz, 2H), 3.10(s, 3H), 3.88(t, J=6.5Hz), 3.98(t, 
J=6.6Hz), 4.62(m, 1H), 5.40(s, 1H), 6.21(d, J=6.9Hz, 1H), 6.55(m, 1H), 6.75(d, J=8.5Hz, 2H), 
6.98(d, J=8.5Hz, 2H), 7.48(m, 1H), 8.03(m, lH)o 
7n*##T, C27H37N 3 04-1/2H 2 0(476): 
it#<t C, 68.07; H, 7.98; N, 8.82; 
&*H£ C, 67.86; H, 7.75; N, 8.79 o 
JR (KBr): 3299.7, 2931.3, 1720.2, 1637.3, 1608.4, 1511.9, 1425.2, 1247.7, 1213, 1000.9, 
763.7 cm' 1 ; EI-MS(m/z): 467(2, M*), 121(98), 135(100)., 
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%Mffl 20: (2R) -2-[N- (S^-4-^WS5FB^¥m^) «C3g]-3-[4-[2-[N-^PS 

-K-(2-\&mm.mz>m,mmmm (20) 

U* (/?) -B^f4, ffi^^^Jl9*g|5iaU^^^#feM^% 0 m.p.l54-155°C 0 
[ a ] D 25 -30.5 (c, 0. 19 , CHC1 3 ) ; *H NMR ^fo^ty) 1 9 mm ; IR (KBr): 3315.1, 2921.7, 
2854.2, 1594.9, 1502.3, 1421.3, 1247.7, 765.6 cm 1 . 

3S2M21: (2S) -2-[N- (S^-4-#M^5FS^¥mS) *CI63-3- (4-gS*S) M 

m^m ( (5) -b) 

SS-4-#P?3|3E|;b^¥K 0.7g (4.1mmol).& HOSu 0.53g (4.6mmol)^ 14mL M.tt*p, 
frlktiUADCC 0.95g (4.6mmol)o jta^Mffit* 3 Sm^WS**. Stg^iHAftK 

o.4mL, MmmWo 2 *tim&Mm*to\i^mm&&Jkmm iomL, «4g, 

&M¥Ig0.80g (4.1mmol), 24 IN 7j<&, 35tJc?jM#! 

Ti*, tt^to j&E&i$ft$i, -2o°cms, tfr&£i&mfc° ^mmm 

mtfmmfa. n^n^m^mit^mo.szg. it»37.8% 0 

*H NMR (CDC1 3 ): 8 =0.82(d, J=6.9Hz, 6H), 0.89-1. 12(m, 3H), 1.30-1.43(m, 3H), 
1.70-1.90(m, 4H), 2.05(m, 1H), 2.96(dd, J=6.5Hz, 14.2Hz, 1H), 3.09(dd, J=5.5Hz, 14.7Hz, 1H), 
3.72(s, 3H), 4.85(m, 1H), 6.00(d, J=8.1Hz, 1H), 6.70(d, J=8.4Hz, 2H), 6.90(d, J=8.2Hz, 2H)„ 

^»J22: (2R) -2-[N- Cfi^;-4-#W*3EfB^¥BfeaS) *C*]-3- (4-££3Ea£) R 
M¥SI ( (/?) -B) 

&D-MCK¥B&*IS*4, *^RI±, (/?) -Bo 



19 



WO 2004/067495 



PCT/CN2003/000096 



& m g ^ 

l. AW&T^ ( I ) 




( I ) 




(1) (2S) -2-[N- (S^4-#MS^B^¥ftI) $S&]-3-[4-[2- (5-fI-2-$l-4-i 

(2) (2S) -2-[N- <£^-4-#WaSJFB0ii*P»*) MS]-3-[4-[2-[N-¥«-N-(2-;£#«) 

(3) (2R) -2-[N- (M^i-4-#MS^a^¥Sfe*) SC*]-3-[4-[2- (5- ¥36-2-^-4-1® 
Hi) Zift]^S]^K; 

(4) (2R) -2-[N- (^-4-#WB^¥lS) m*]-3-[4-[2-[N-¥*-N-(2-^#Pl 

(5) (2S) -2-[n- um-nw- a-mm zMpem 

(6) (2R) -2-[N- (^-4-^W*ifB^¥m^) ft*]-3-[4-[2- (U9|l») Z,*t]*S] 



20 



WO 2004/067495 



PCT/CN2003/000096 



(7) (2S) -2-[N- (S^-4-#M»^B^¥mS) M3-3-[4- (4-ES?Sf^) £ 

(8) (2R) -2-[N- (R^-4-#Mi5fB^?@lS) S^]-3-[4- (4-El?i*?ft) 3£ 

(9) (2S) -2-[N- (&^-4-^M^3^¥®!» gl]j-[4-fftI$i]Mi; 

(10) (2R) -2-[N- C^-4-#^S^B^¥ife^) M«]-3-[4-^^^^]^^ ; 

(11) (2S> -2-[N- <S^-4-#^5f:a^^^) HtSj-3- (4-T^S) Ml; 

(12) (2R) -2-[N- (S5^-4-#MSJf Btt?ff&) ^i]-3- (4-T«C*S) MSI; 

(13) (2S) -2-[N- <£^-4-#MS^B^¥l«) fCS]-3- (4-Z^5j^) 

(14) (2R) -2-[N- (S^-4-#MS3=FB^¥®fe*) M«]-3- (4-Z^:g) pjg; 

(15) (2S) -2-[N- (S^-4-#MS5FB^¥l«) H]-3- (4-¥^*^) MM; 

(16) (2R) -2-[N- (R^-4-#M^B^¥m*) ft«]-3- (4-&#^») 

(17) (2S>2-[N- (&5£-4-#j^^B^¥«) f«-3- (4-fS*^) TOft; 

(18) (2R) -2-[N- (S^-4-#M«^Bj^¥llS) HCSj-3- (4-^»^) MM; 

(19) (2S) -2-[N- (S^-4-^W*^B^¥@l») tC*]-3-[4-[2-[N-^»-N-(2-PltP^) 

(20) (2R) -2-[N- (S^-4-^Sif B^¥SIS) M*]0-[4-[2-[N-¥^-N-(2-P|£l£) 

(21) (2S) -2-[N- Cfc£,-4-&mmt$ 3^911) it^]-3- (4-^^S) Mgt¥Si§); 

(22) (2R) -2-[n- cfcft-4-&mm*f&m?PMm mm-i- u-^m^s) FfK¥BB>. 
c i > 5tR-4-&mmvf b^ ¥ m n-i?$t - mM^m^ l -mm.m ¥ egsK d -^mm ¥ 

Hi£1ftt^J^^f^sm#5iJ 2-[N- (M^;-4-^M^if B^¥m^) M*]-3- (4- 
^^S) ^m¥ii; 

(2) 2-[N- (SS;-4-^W^5FB^¥@l^) M^]-3- (4-M*^*) TWf S^*B 

R.3? 
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2-[N- B&fPK*) ftC3S]-3- (4-^;£S) TO?¥^7KM, 

(3) mag«®, (W#^«iS[W»#±ir»5tt4t. 

5. infers* 3 WifeW* !l#3ffe, ^4>J^7K«¥SJS5RfflW^*i«fij£eaft4k^. 

— DMSOftljJC; S/SBtft^ 1-72 <jMtfo 

(i) 2-cn- m.m-3- u-^m^m^ mmmm^m, 
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